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(54) OPTICAL PICKUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lens for an optical pickup 
which has a temp, gradient smaller than a prescribed value by 
disposing an annular member made of a material having, a high 
thermal conductivity so as to bringing the same into contact with a 
plastic lens and supporting the plastic lens with a holding arm. 
SOLUTION: This optical pickup has the annular member 12 arranged 
to come into contact with the plastic lens 11. The upper holding arm 
13 is disposed on the lower side of the plastic lens 1 1 and is arranged 
between the plastic lens 1 1 and the annular part 13A at the front end 
of the upper holding arm 13 supporting the same. The annular 
member 12 is formed to a shape of a washer and consists of the 
material having the high thermal conductivity. The material of the high 
thermal conductivity used for the annular member 12 is preferably a 
beryllium copper alloy and may be metals, such as copper and 
bronze. The annular member 12 comes into contact with the plastic lens 1 1 and functions to make the 
temp, of the plastic lens 11 uniform. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical pickup which uses a plastic lens as an objective lens 

especially about the optical pickup for reading optical recording information. 

[0002] 

[Description of the Prior Art] Typically, the optical pickup for reading the optical recording information recorded on 
the optical disk mold record medium as shown in drawing 10 and drawing 1 1 has the upside electrode-holder arm 13 
and the bottom electrode-holder arm 15 which support the plastic lens 1 1 which is an objective lens, and it, and a coil. 
A coil has one pair of tracking coils 23 and the focal coil 25 which were wound around the bobbin 21 and the bobbin 
21. 

[0003] The cantilevered suspension of these members is carried out to the supporter 30 by two pairs of flat spring 3 1 
and 32. 

[0004] In recent years, an optical pickup is in the inclination for it to be miniaturized increasingly and to integrate. In 
such an optical pickup, each part article approaches the coils 23 and 25 which are the sources of generation of heat, and 
is arranged. Therefore, the components arranged around coils 23 and 25 are heated by the heat from coils 23 and 25. 
[0005] Since especially the hold arm 13 and 15 grades that support a plastic lens 1 1 and a plastic lens 1 1 are formed 
with plastics or resin with the low heat conductivity etc., there is little heat divergence by heat conduction, and 
temperature becomes high with a time. 

[0006] In order to prevent conventionally heating of each part article of the optical pickup by the heat generated with 
the coil, various means or approaches have been used. Typically, it is the approach of making the heat from a coil 
emitting using heat conduction. 

[0007] For example, radiator material with high thermal conductivity is arranged near the coil, and the heat from a coil 

is made to emit by it. 

[0008] 

[Problem(s) to be Solved by the Invention] However, although heating of a plastic lens and other components was able 
to be prevented with a conventional approach or equipment by making the heat generated with a coil emit, the 
temperature gradient of a plastic lens was not able to be reduced. Therefore, a temperature gradient arises in a plastic 
lens and aberration arises. 

[0009] For example, by the optical pickup shown in drawing 10 and drawing 1 1 , since coils 23 and 25 are arranged at 
one plastic lens side, a temperature gradient arises on diameter direction both sides of a plastic lens. If a temperature 
gradient arises in a plastic lens, it is known that a lens will originate in distortion and it and comatic aberration, 
spherical aberration, etc. will arise. If the temperature gradient of 3 - 4 times exists at the diameter direction ends of a 
plastic lens especially, comatic aberration exceeds an allowed value and is not desirable. 

[0010] This invention aims at making it the temperature gradient of the plastic lens of an optical pickup become smaller 
than a predetermined value in view of this point. 

[001 1] This invention aims at removing the aberration resulting from the temperature gradient of the plastic lens of an 

optical pickup in view of this point. 

[0012] 

[Means for Solving the Problem] The optical pickup of this invention has a plastic lens, the hold arm which supports 
this plastic lens, and the annular member which it is arranged so that a plastic lens may be contacted, and thermal 
conductivity becomes from a high ingredient. Therefore, the temperature distribution of a plastic lens are equalized by 
the annular member. 

[0013] An annular member may be a washer arranged between plastics and a hold arm. An annular member may 
consist of beryllium copper alloys. An annular member may consist of the same ingredient as the flat spring which 



supports a hold arm, and may have the same thickness. In this case, an annular member may be manufactured by flat 

spring and coincidence. 

[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to drawing 1 . The 
optical pickup depended on this example has the annular member 12 arranged so that a plastic lens 1 1 may be 
contacted. The annular member 12 may be formed in the plastic lens 1 1 bottom, and may be arranged between annular 
section 13A at the head of the upside hold arm 13 which supports a plastic lens 1 1 and it. The annular member 12 may 
be formed in the configuration of a washer. 

[0015] The annular member 12 consists of an ingredient with high thermal conductivity. As an ingredient with the high 
heat conductivity used for the annular member 12, a beryllium copper (Be-Cu) alloy is desirable. However, you may be 
metals, such as copper and bronze. 

[0016] The annular member 12 touches the plastic lens 11, and functions as equalizing the temperature of a plastic lens 
11. Therefore, the annular member 12 touches in a plastic lens 1 1 and a large area. 

[0017] Although the annular member 12 may be pasted up on point 13A of the hold arm 13 with adhesives, it may be 
fabricated by the suitable approach in one with the hold arm 13. 

[0018] Although the annular member 12 may be manufactured as an independent member, it may be manufactured 
simultaneously with the flat spring 31 and 32 explained by drawing 10 and drawing 1 1 . That is, from the tabular 
material of one sheet, when starting flat spring 3 1 and 32, the annular member 12 may be started simultaneously. The 
annular member 12 of the same ingredient as flat spring 3 1 and 32 and the same thickness is generated by it. 
[0019] The analysis and the experiment which the invention-in-this-application person conducted on below are 
explained. Drawing 2 shows the configuration of the plastic lens 1 1 used for the experiment. Drawing 2 A showed top- 
face 1 1A of a plastic lens 11, and measured the temperature of this field 1 1A. Drawing 2 B shows the cross-section 
configuration of a plastic lens 1 1. A plastic lens 1 1 has projection 1 IB annular at a periphery. 
[0020] Drawing 3 shows the condition of having arranged the annular member 12 depended on this example to point 
13 A of the upside hold arm 13 of an optical pickup. In addition, the configuration of this hold arm 13 is simplified and 
drawn on account of explanation. 

[0021] the annular member 12 - the plastic lens 1 1 bottom ~ and it is arranged so that it may be contacted, and the 
coils 23 and 25 which are the sources of generation of heat are arranged at one plastic lens 1 1 side. Hole 13C is formed 
between the front 1 1 of coils 23 and 25, i.e., coils 23 and 25 and a plastic lens. 

[0022] The heat generated with coils 23 and 25 moves to a plastic lens 1 1 by heat conduction. That is, via bridge 
section 13B of the both sides of the hold arm 13, heat moves to point 13A of the hold arm 13, and flows to a plastic 
lens 1 1 there. Therefore, a plastic lens 1 1 has the temperature gradient which serves as an elevated temperature by side 
1 lb near coils 23 and 25, and serves as low temperature from coils 23 and 25 by far side 11a. 
[0023] Drawing 4 and drawing 5 show the result of having analyzed the temperature gradient of a plastic lens 1 1 
theoretically. The construction material and the dimension of a plastic lens 1 1, the hold arm 13, and the annular 
member 12 are as follows. 

Plastic lens: Polymethyl methacrylate (methacrylic resin) (PMMA) 

Outer diameter of 4.5mm The outer-diameter hold arm of 3.0mm of an optical surface: Polyphenylene sulfide (PPS) 
Annular member: Be-Cu (beryllium copper alloy) 75 micrometers [0024] in thickness Drawing 4 shows the 
temperature distribution of the plastic lens 12 of the conventional optical pickup. That is, they are the temperature 
distribution of the plastic lens 12 when not using the annular member 12. The temperature gradient of the ends of a 
plastic lens 12 is about 3 times. On the other hand, drawing 5 is the temperature distribution of the plastic lens 12 of the 
optical pickup by this invention which used the annular member 12. The temperature gradient of the ends of a plastic 
lens 12 is about 0.1 degrees. In theoretical analysis, an activity of the annular member 12 showed that the temperature 
gradient of the ends of a plastic lens 12 became small. 

[0025] A actual measurement result is explained with reference to drawing 6 - drawing 9 . The conditions of an 
experiment and a result are shown in the following table 1. 
[0026] 
[A table 1] 

Temperature gradient Focal coil current Annular member Whenever/mm The mA experiment 1 ( drawing 6 ) 1 .56 180 
Nothing experiment 2 (7 drawing 6 , 9) 1.04 180 The one-sheet experiment 3 ( drawing 7 ) 1.26 210 One-sheet 
experiment 4 (drawing 8) 0.96 180 2 sheet experiment 5 ( drawing 9 ) 1.07 120 **** [0027] Drawing 6 is the graph 
which measured and compared the temperature gradient of the ends of the plastic lens 1 1 of the conventional optical 
pickup with the temperature gradient of the ends of the plastic lens 1 1 which used the annular member 12 depended on 
this example. An axis of abscissa is the diameter lay length (mm) of a plastic lens, and an axis of ordinate is 
temperature (degree C). The rectangle drawn into the graph and xl, and x2 The outline location of a plastic lens is 



shown. 

{0028f In the plastic lens 1 1 of the conventional optical pickup which a continuous line shows the result of experiment 
1 and does not use the annular member 12, a temperature gradient is 1.56 degrees/mm. The temperature gradient of the 
plastic lens 11 of the optical pickup which the broken line showed the result of experiment 2 and used the annular 
member 12 of this example is 1.04 degrees/mm, and is more small compared with experiment 1. In addition, each 
current of a focal coil was 180mA. 

[0029] The result of the experiment which investigated how drawing 7 would change when the temperature gradient of 
the plastic lens 1 1 which used the annular member 12 by this invention makes the current of a focal coil increase is 
shown. A continuous line shows the result of experiment 2 and is the same as the broken line of drawing 6 . That is, 
when the current of a focal coil is 180mA, the temperature gradient of a plastic lens 1 1 is 1.04 degrees/mm. A broken 
line shows the result of experiment 3, and when the current of a focal coil is 210mA, the temperature gradient of a 
plastic lens 1 1 is set to mm in 1 .26 degrees /. 

[0030] When the annular member 12 is used so that more clearly than the result of drawing 7 , even if it makes the 
current of a focal coil high, the augend of the temperature gradient of a plastic lens 1 1 is small. In addition, if the 
current of a focal coil is made high, the temperature of a plastic lens 1 1 itself will rise. However, even if the 
temperature of a plastic lens 1 1 rises, unless a temperature gradient rises, aberration does not increase. 
[003 1] Drawing 8 is a graph which shows the result of the experiment 4 which investigated how the temperature 
gradient of a plastic lens 1 1 would change, when the thickness of the annular member 12 is made to increase. In this 
experiment, two annular members 12 were used in piles. Therefore, thickness is considered to have the same function 
as the annular member 12 which is twice. Since the thickness of the annular member 12 is 75 micrometers, if two of 
them are piled up, it will be set to 1 50 micrometers. The other conditions are the same as that of experiment 2. 
[0032] The temperature gradient of a plastic lens 1 1 was 0.96 degrees/mm. Therefore, when thickness of the annular 
member 12 is enlarged, it turns out that the temperature gradient of a plastic lens 1 1 becomes small. 
[0033] Drawing 9 shows the result of the experiment which investigated whether the current of a focal coil could be 
made to what extent high in the case of the conventional optical pickup, in order to attain the same temperature gradient 
as the temperature gradient of the plastic lens 1 1 which used the annular member 12 of this example. A continuous line 
shows the result of experiment 2 and the temperature gradient of a plastic lens 1 1 is 1 .04 degrees/mm. A broken line 
shows the result of experiment 5, and the temperature gradient of abbreviation of a plastic lens 1 1 is in experiment 2 by 
carrying out, and is 1 .07 degrees/mm. In the experiment 5, the current of a focal coil was 120mA. That is, in order to 
secure the temperature gradient of experiment 2, and the same temperature gradient, it turns out that the current of a 
focal coil is raised to at most 120mA. 

[0034] As mentioned above, although the gestalt of operation of this invention has been explained to a detail, this 
invention will be understood easily for this contractor by that other various configurations can take, without deviating 
from the summary of this invention, without restricting to an above-mentioned example. 
[0035] 

[Effect of the Invention] According to this invention, since the temperature gradient of the plastic lens of an optical 
pickup can be made small, it has the advantage which can decrease aberration, such as comatic aberration resulting 
from a temperature gradient. 

[0036] According to this invention, since the temperature gradient of the plastic lens of an optical pickup can be made 
small, it has the advantage which can make the current value of a coil high. 

[0037] According to this invention, it has the advantage which can make small the temperature gradient of the plastic 
lens of an optical pickup by the easy configuration. 

[0038] According to this invention, an annular member has the advantage which can decrease manufacture costs and 
production time especially by manufacturing to the flat spring and coincidence which are used for an optical pickup. 
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* NOTICES * 

\JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view for explaining the structure of the optical pickup by this invention. 

[Drawing 2] It is an explanatory view for explaining the example of the structure of a plastic lens. 

[Drawing 3] It is an explanatory view for explaining the body of the optical pickup by this invention. 

[Drawing 4] It is an explanatory view for explaining the temperature distribution of the plastic lens of the conventional 

optical pickup. 

[Drawing 5] It is an explanatory view for explaining the temperature distribution of the plastic lens of the optical 
pickup of this invention. 

[Drawing 6] It is the graph which shows the experimental result which measured the temperature gradient of the plastic 
lens of the optical pickup by this invention. 

[Drawing 7] It is the graph which shows the experimental result which measured the temperature gradient of the plastic 
lens of the optical pickup by this invention. 

[Drawing 8] It is the graph which shows the experimental result which measured the temperature gradient of the plastic 
lens of the optical pickup by this invention. 

[Drawing 9] It is the graph which shows the experimental result which measured the temperature gradient of the plastic 
lens of the optical pickup by this invention. 

[Drawing 10] It is drawing showing the appearance of the conventional optical pickup. 

[Drawing 11] It is an explanatory view for explaining the structure of the conventional optical pickup. 

[Description of Notations] 

1 1 Plastic Lens 12 Annular Member 13 15 Holder Arm 21 Bobbin 23 Tracking Coil 25 Focal Coil 30 Supporter 
Material 3 1 32 Flat Spring 
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